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157] ABSTRACT

A locking device for a plug-in connection between a

- fluid pipe, provided with a shaped-on radially protrud-

Ing abutment, and a connecting part utilizes a clamp,

- which can be guided in the -connecting part, two

branches of the clamp overlapping the abutment of a
correctly plugged-in fluid pipe in order to secure the
plug-in connection against axial separation. A guide
slot, for receiving the clamp, opens along its length
towards a plug-in side of the conneciing part in order to
prevent incorrectly produced plug-in connections, i.e.
unsecured conditions, while the clamp itself is provided
with a guard which can be displaced in the elongated
opening of the guide slot. This guard ensures that the
abutment of the plugged-in fluid pipe is either over-
lapped by the clamp branches, in the case of a correct
plug-in connection, or remains visible above the plug-in
side of the connecting part, in the case of an incorrectly
executed plug-in connection.

16 Claims, 1 Drawing Sheet
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LOCKING DEVICE FOR A FLUID PLUG-IN
CONNECTION BETWEEN A FLUID PIPE AND A
CONNECTING PART

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention generally concerns a locking
device for a fluid plug-in connection between one end
of a fluid pipe and a connecting part, and more particu-
larly to an arrangement for preventing insertion of the
locking device unless the parts of the fluid plug-in con-
nection are properly positioned.

A locking device of the general type concerned here
for a quick action coupling is disclosed by German
Published, Unexamined Patent Application (DE-OS)
3,440,753. This quick action coupling contains a cou-
pling nipple which has to be screwed by an internal
thread onto the end of the fluid pipe to be connected.
The coupling nipple can then be inserted into a coupling
sleeve, which represents the connecting part, up o a
stop and can be secured in the connecting part by a
U-shaped sealing piece which can be inserted into a
guide slot or recess of the coupling sleeve, two branches
of the sealing piece overlapping a radially protruding
abutment of the coupling nipple.

Also disclosed 1s a substantially simpler, and there-
fore more cheaply manufacturable plug-in connection
for pipes, particularly in motor vehicles, having a U-
shaped lockings clamp guided in guide holes as shown
in German Published, Unexamined Patent Application
(DE-OS) 1,425,470. 1t can be used in hydraulic systems
of vehicles wherever individual fluid pipes have to be
connected by plugging into connecting parts of valves,
lifting cylinders and the like. The high pressures occur-
ring, up to 190 bar, demand positive pipework locking.
The design arrangement of this locking system and
plug-in connection greatly aids the simplification of the
manufacture, assembly and maintenance because the
fluid pipe itself is provided with an upset, radially pro-
truding, circumferential abutment in collar shape,
which is overlapped by a U-shaped clamp guided trans-
versely to the axis of the connecting hole in two guide

holes tangentially penetrating the connecting hole of
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the connecting part. No special plug is required for this 45

type of plug-in connections so that sealing problems
between a plug and the fluid pipe which has to be con-
nected are avoided ab initio.

However, it 1s not possible to exclude erroneous, 1.e.
incorrectly or incompletely plugged-in connections, by
means Of the two above-noted locking devices, because
the plane of the guide holes for the clamp must neces-
sarilly be located at a distance below the plug-in side of
the connecting part. It can therefore occur that the
clamp, or its two branches, are inserted under the abut-
ment of a fluid pipe, which is not correctly plugged 1n,
instead of correctly overlapping the abutment. How-
ever, because the abutment can, even then, be immersed
in the connecting hole, the connection appears to be
correctly plugged in and locked, from a superficial
visual inspection.

Other locking devices for fluid plug-in connections
which have a U-shaped locking clamp are also dis-
closed. Thus, for example, such a locking device is
known from German Published, Examined Patent Ap-
plication (DE-AS) 2,542,284 which, however, does not
secure individual fluid pipes but, rather, plug-in ele-
ments which combine several fluid pipes into blocks the
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clamp being guided in guide holes, as in the state of the
art forming the generic type of plug-in connection al-
ready discussed.

A locking device with a U-shaped clamp for fluid
plug-in connections is also disclosed by German Pub-
lished, Unexamined Patent Application (DE-OS)
2,849,133 1in which individual plugs, each tightly con-
nected to a fluid pipe, can be locked in connecting
holes. In this case, furthermore, the guide of the clamp
is open towards the plug-in side of the connecting part
but, in contrast to the presently disclosed locking de-
vice, not along the length of but transversely to the
insertion direction of the clamp. Although visual in-
spection of the plug-in connections produced by widen-
ing of the already fully inserted clamps is also possible
in this case, it does not lead to such unambiguous results
as those of the locking device of the present application
because of the shape of the plug.

Also, a U-shaped clamp is known from DE-GM
7,918,697 for joining together two fluid pipes aligned
axially or for joining a fluid pipe and a connecting part
accepting it, which clamp overlaps on the outside an
abutment formed by peripheral grooves on each of the
two fluid pipes or on one fluid pipe and the connecting
part.

Therefore, an object of the present invention is to
provide improved assembly reliability of a locking de-
vice for a plug-in connection between a fluid pipe and a
connection part.

These and other objects are achieved in certain pre-
ferred embodiments of the present invention by em-
ploying an arrangement which prevents insertion of the
plug-in connection unless all parts of the connection are
properly positioned.

Thus, in certain preferred embodiments of the present
invention, the guide slot for the locking clamp is open to
the plug-in side of the connecting part by a longttudinal
opening. The clamp itself is provided with a guard
which extends at least over the total depth within the
elongated opening. When the clamp is inserted into the
guide slot, the guard extends over a defined space
within the elongated opening which reduces the clear-
ance of the elongated opening, projected in the insertion
direction, to a dimension which is smaller than the ex-
ternal dimension of the abutment on the fluid pipe.

This description, which applies more to the mode of
operation, makes it clear that the problem described
above, 1.e. that the clamp runs under the abutment of the
fluid pipe instead of overlapping it, can no longer occur
in the manner stated if the locking device and guard
arrangement 1S used according to preferred embodi-
ments of the present invention. This is because the
guard at least ensures that, when the clamp is inserted,
the abutment is either seated properly in the connecting
hole, where it belongs, or remains easily visible above
the plug-in side of the connecting part. In intermediate
positions of the abutment, the clamp simply cannot be
inserted because the guard then runs into the abutment.

No disclosure of the arrangement of the present appli-
cation with respect to either the guidance of the clamp
or the clamp itself, can be obtained from any of the
items mentioned above. In particular, a guard formed
on the clamp and inevitably colliding with an abutment
incorrectly positioned in the connecting hole cannot be
deduced from the disclosure of the items discussed
above.
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According to certain preferred embodiments of the
present mvention, there are several possibilities for the
geometric configuration of the guide slot elongated
opening satisfying the specified requirements, e.g. T-
groove guidance or dovetail type guides. In addition,
different configurations of the clamp itself are disclosed;
among these, one form with a preassembly capability is
particularly emphasized.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a first, simple embodiment of the lock-
ing device of the present invention in a sectional repre-
sentation,

FIG. 2 shows a clamla of the simple embodiment
tllustrated in FIG. 1 in plan view,

FIG. 3 shows a second improved embodlment of the
locking device in accordance with the present invention
in a sectional representation,

FIG. 4 shows a central longitudinal section through
the clamp of the second embodiment of FIG. 3,

FIG. 5 shows a plan view of the clamp of FIG. 4, and

FIG. 6 shows a plan view of the clamp located in the
connecting part in a preassembly position.

DETAILED DESCRIPTION OF THE
DRAWINGS

Exemplary embodiments of the locking device ac-
cording to the invention are shown in the drawings and
are described in more detail below.

A fluid pipe 1 is inserted in a connecting hole 4 of a
connecting part 5 at one end 2 with an abutment 3 axi-
ally adjacent to the end 2 of the fluid pipe 1 and protrud-
ing radially in the form of an annular collar.

The abutment 3 1s seated in a support ring 6 pressed
into the connecting hole 4 while a sealing ring 7 located
in turn under the support ring 6 is in sealing contact
with the fluid pipe 1.

The connecting part 5 which, for example, is part of
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tween the two branches 11 and 12 separated by a longi-
tudinal gap 18.

The first recess 16, which accepts the fluid pipe 1 in
the inserted position of the clamp 13, converges like a
clip on its flanks pointing towards the free ends of the
branches 11 and 12, so that the clamp 13 can only be
inserted to embrace the inserted fluid pipe 1 by tempo-
rary elastic widening of the longitudinal gap 18. The
branches 11 and 12 are chamfered at their front corners
pointing towards the longitudinal gap 18 in order to
facilitate the insertion of the clamp 13. The clamping
procedure can only take place either with the abutment
3 of the fluid pipe 1 fully immersed in the connecting
hole 4 or located so as to be visible above the plug-in
side 8. In all intermediate positions of the abutment 3,
the guard 15 runs into the abutment 3 during the inser-
tion procedure and prevents further movement of the
clamp 13.

F1G. 3 agrees in many parts with FIG. 1. To this
extend, the same reference numerals are used for the
same parts, which require no further special description.
The variant of the locking device shown in FIG. 3
differs, firstly, in the shape of the elongated opening of
the guide slot 9, which is designed in this particular
embodiment as the transverse gap of a T-groove 19.
The clearance of the longitudinal opening, i.e. the
“stem” of the T-groove, is here again therefore; as in
FIG. 1, smaller than the width of the guide slot 9.

A double U-shaped clamp 20 is the second main dif-
ference from the first embodiment. This clamp 20 has
two arms 21 and 22 which are connected together by a
web 23 and are each forked into a pair of branches 24
and 235, as well as 26 and 27. The width of the web 23 is
smaller than the clearance of the elongated opening of
the guide slot 9. Its length, which determines a free
space 31 between the twe arms 21 and 22, is at least as

~ large as the distance between the guide slot 9 and the

a valve, lifting cylinder or the like, has a guide slot 9 45

running transversely to the axis of the connecting hole
4 and parallel to the plug-in side 8 into which emerges
~ the connecting hole 4 of the connecting part 5. In FIG.

1, the guide slot 9 forms the bottom of a dovetail guide

10’ by means of an elongated opening 10 extending in
the plug-in side 8 of the connecting part 5. A pair of
branches 11/12 of a clamp 13 guided transversely to the
axis of the connecting hole 4 can be inserted along the
guide slot 9 into a position overlapping the abutment 3
of the fluid pipe 1.

An upwardly protruding tab 14 of the clamp 13 facili-
tates the manual insertion of the clamp. A guard 15 is
formed on one of the branches 11, 12 of the clamp 13
and this protrudes from the branch parallel to the axis of
the connecting hole 4. The height of the guard 15 corre-
sponds to the recess depth of the dovetail guide 10,
which opens up the guide slot 9 along its length by
means of its longitudinal opening 10, so that the free end
of the guard 15 1s located approximately in the plane of
the plug-in side 8 of the connecting part 5.

FIG. 2 shows that the clamp 13 i1s U-shaped and that
a first recess 16, corresponding to the diameter of the
fluid pipe 1, and a second recess 17 are enclosed be-
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plug-in side 8 so that one arm 22, with its branches 26
and 27, i1s displaceably guided in the guide slot 9 and the
branches 24 and 28§ of the other arm 21 remain above the
plug-in side 8.

The guard 15 on the branch 26 has the same function
as in the embodiment illustrated in FIG. 1. In this case,
it also prevents the insertion of the abutment 3 into the
free space 31 between the arms 21 and 22 during the
insertion of the clamp 20.

The fluid pipe 1 1s therefore embraced by two pairs of
branches in the second locking device embodiment, but
only the branches 24 and 25 form a clip type seating 16,
analogous to FIG. 1, in this case, as may be seen from
FIG. 4 and §. These two figures show further views,
rotated in each case by 90 degrees, of the clamp 20
sectioned along its longitudinal center line, the clamp 20
being symmetrical about this line apart from the guard
15.

A preassembly position of the clamp 20 in the guide
slot 9 1s made possible by the measures shown in FIG. 6.
This shows a plan view onto the cylindrical connecting
part 5, the view being sectioned at the level of the guide
slot 9. Here again, the same reference numbers apply to
the same parts. In order to embrace the fluid pipe 1, the
branches 26, 27 have a seating 28 with mutually parallel
flanks. Shoulders 29 protrude at one end on both sides
into the guide slot 9, these shoulders permitting a
slightly smaller clearance relative to the width of the
guide slot 9, which clearance corresponds, however, to
the external dimension of the arm 22. On the outside of
their free ends, the two branches 26 and 27 have stepped



4,938,510

S

protrusions 30, which span an external dimension corre-
sponding to the breadth of the guide slot 9 but which
pass through the clearance between the restriction
shoulders 29 of the guide slot 9 only with elastic defor-

mation of the arm 22 i.e. the branches 26, 27 have to be
pressed together.

Because the web 23 is less wide than the elongated
opening of the guide slot 9, the clamp 20 or its arm 22
can be inserted, web first, without deformation only
from the other end of the guide slot 9 rearwards into the
preassembly position shown, from which it can be
pushed into its secure position in the opposite direction
after the complete insertion of the fluid pipe 1.

The seating 28 has at least one opening dimension
which corresponds to the diameter of the fluid pipe 1.
There is no space available for a clip arrangement here
because the necessary elastic widening of the branches
26/27 would be prevented by the tight guidance of the
stepped protrusions 30 in the guide slot.

Because, however, an incorrectly positioned abut-
ment 3 remains, in fact, above the arm 21 of the clamp
20 in the second embodiment, visual inspection of the
plug-in connection is still further simplified. The reces-
ses 17 have a tool acceptance function. In order to sepa-
rate the locked plug-in connection, it is only necessary
to insert a small screwdriver or a strong wire 32 in order
to lever out the clamp 13 or 20 from their inserted posi-
tion while releasing the clip connections (recesses 16).

Both clamp shapes can be inexpensively manufac-
tured as sheet metal punched bent parts by mass produc-
tion. In the case of the clamp 20, the arm 21 could also
be punched wider than the arm 22 in order to avoid
confusion so that it could be inserted into the guide slot.

Both embodiments of guide slots or their elongated
openings can be manufactured without difficulty by
machining (milling, broaching).

Other extension directions, e.g. at right angles to the
plane of the guide slot, could also be provided in order
to design the means permitting the preassembly posi-
tion. In this case, the guide slot could, for example, have
at its bottom a groove not extending over its complete
length and in which a tab protruding downwards paral-
lel to the guard could engage in the relevant clamp.

Although the present invention has been described
and illustrated in detail, it is to be clearly understood
that the same 1s by way of illustration and example only,
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and is not to be taken by way of limitation. The spirit

and scope of the present invention are to be limited only
by the terms of the appended claims. |

What 1s claimed:

1. Locking device for a fluid plug-in connection be-
tween one end of a fluid pipe provided with a radially
protruding abutment axially adjacent the one end and a
connecting part for receiving the one end of the fluid
pipe and the abutment in a connecting hole opening up
towards an end face of the connecting part at a plug-in
side of the connecting part to form a seal comprising:

U-shaped clamping means for securing the plug-in

connection against axial separation, the U-shaped
clamping means overlapping the abutment in an
installed position so as to maintain the abutment in
the connecting hole;

guide slot means in the connecting part spaced from

the plug-in end face of the connecting part for
receiving the U-shaped clamping means, the guide
slot means having an elongated opening at the
plug-in end face of the connecting part, the elon-
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gated openming having a minimum clearance less
than a width of the guide slot means; and

guard means for preventing insertion of the U-shaped

clamping means when the abutment 1s improperly
positioned in the guide slot with respect to the
U-shaped clamping means, the guard means pro-
jecting from the U-shaped clamping means be-
tween the guide slot means and the plug-in end face
of the connecting part.

2. Locking device according to claim 1, wherein the
guide slot means is formed by a dovetail guide means
with an elongated opening having a longitudinal axis
which intersects an axis of the connecting hole and
further having a recess depth substantially equal to a
distance between the guide slot means and the plug-in
side. |

3. Locking device according to claim 1, wherein the
guide slot means is part of a T-groove means formed in
the plug-in end face of the connecting part, a longitudi-
nal axis of the T-groove means intersecting an axis of
the connecting hole and having a recess depth substan-
tially equal to the distance between the guide slot means
and the plug-in end face of the connecting part.

4. Locking device according to claim 1, wherein
protrusions are provided in the guide slot means, and on
a portion of the U-shaped clamping means which is
guided in the guide slot means, the protrusions permit-
ting deformation free insertion of the U-shaped clamp-
ing means into the guide slot means as far as a defined
preassembly position.

3. Locking device according to claim 1, wherein the
U-shaped clamping means has a double U-shaped with
two arms extending at least approximately parallel to
one another, each of the two arms being forked into a
pair of branches respectively which are connected to-
gether by a web, and spaced by a free space, wherein a
height of the free space between the two arms produced
by the web corresponds at least to a distance between
the guide slot means and the plug-in end face of the
connecting part of the connecting part and is approxi-
mately equal to a height of the guard means which is
formed on one of the branches of the clamping U-
shaped clamping means, and wherein a width of the
web is smaller than the clearance of an elongated open-
ing of the guide slot means.

6. Locking device according to claim 5, wherein the
U-shaped clamping means has at least one recess lo-
cated at a distance from the fluid pipe and protruding, in .
the installed position of the U-shaped clamping means,
beyond a contour of the connecting part, the recess
being provided for mntroducing an extraction tool for
removing the U-shaped clamping means from the guide
slot means.

7. Locking device according to claim §, wherein the
guide slot means at one end has shoulders slightly re-
stricting the width of the guide slot means on both sides
and that one of the pairs of branches of the U-shaped
clamping means, which is guided in the guide slot
means, have an external dimension corresponding to the
restriction of the guide slot means by the shoulders,
which external dimension 1s widened at free ends of the
one of the pair of branches to the width of the guide slot
by stepped protrusions on both sides whereby the free
ends of the one of the pair of branches cannot be pushed
past the shoulders of the guide slot without elastic de-

formation of the U-shaped clamping means.

8. Locking device according to claim 7, wherein the
one of the pair of branches, which is guided in the guide
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slot means, has a clearance in an axial direction of the
connecting hole which at least corresponds to an exter-

nal diameter of the fluid pipe and that the other of the
pair of branches, located above the plug-in end face of

the connecting part of the connecting part when the
clamp is inserted, has a seating, pointing in an axial
direction of the connecting hole and embracing the

fluid pipe like a clip, whereby the U-shaped clamping

means is secured against displacement, without defor-
mation in the installed position.

9. Locking device according to claim 1, wherein the
U-shaped clamping means has a pair of branches, which
are guided in the guide slot means and form a seating
pointing in an axial direction of the connecting hole for
embracing the fluid pipe like a clip, whereby the U-
shaped clamping means is secured against displacement,
without deformation, in the installed position.

10. Locking device according to claim 9, wherein a
clamped external dimension of the pair branches in a

region of the seating is slightly smaller than the width of

the guide slot means.
11. Locking device according to claim 1, wherein the
U-shaped clamping means has at least one recess lo-
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cated at a distance from the fluid pipe and protruding, in
the installed position of the U-shaped clamping means,
beyond a contour of the connecting part, the recess
being provided for introducing an extraction tool for
removing the U-shaped clamping means from the guide

slot means.
12. Locking device according to claim 1, wherein the

guide slot means extends substantially parallel to the
plug-in end face of the connecting part.

13. Locking device according to claim 1, wherein the
guard means projects from the U-shaped clamping
means between the guide slot means and the plug-in
side.

14. Locking device according to claim 1, wherein the
U-shaped clamping means has a pair of spaced branches
for surrounding the fluid pipe 1.

15. Locking means according to claim 14, wherein
the guard means projects from one of the spaced
branches.

16. Locking device according to claim 1, wherein the
U-shaped clamping means is inserted in the guide slot

means transverse to an axis of the plug-in correction.
 x % % &
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